
&)���'DUN�0DWWHU��
&RVPLF�3UREHV

$OH[�'UOLFD�:DJQHU��&KDQGD�3UHVFRG�:HLQVWHLQ��
+DL�%R�<X��7KH�+\SKHQDWHV�

-XQH���������



$JHQGD�IRU�WKLV�0HHWLQJ
Ɣ ,QWURGXFWLRQ�WR�6QRZPDVV

ż 6QRZPDVV�7LPHOLQH

Ɣ :KDW�LV�WKH�&RVPLF�)URQWLHU
Ɣ 'DUN�0DWWHU�LQ�&RVPLF�)URQWLHU�
Ɣ &)���'DUN�0DWWHU��&RVPLF�3UREHV

ż ,V�P\�VFLHQFH�LQ�&)��&)��RU�&)�"�0D\EH�ERWK�

Ɣ ([DPSOHV�RI�&)��VFRSH
ż ([SHULPHQW�+DUGZDUH
ż 2EVHUYDWLRQV�3UREHV
ż &RPSXWDWLRQ�6LPXODWLRQ
ż 7KHRU\�0RGHOV

Ɣ 6QRZPDVV�5HVRXUFHV

https://snowmass21.org/cosmic/start


:KDW�LV�6QRZPDVV"��%RUURZHG�IURP�&)��
Ɣ *RDO��2UJDQL]HG�E\�WKH�'LYLVLRQ�RI�3DUWLFOHV�DQG�)LHOGV��'3)��RI�WKH�$PHULFDQ�3K\VLFDO�

6RFLHW\��$36���6QRZPDVV�LV�LQWHQGHG�WR�GHILQH�WKH�PRVW�LPSRUWDQW�TXHVWLRQV�IRU�WKH�SDUWLFOH�
SK\VLFV�FRPPXQLW\�DQG�WR�LGHQWLI\�WKH�PRVW�SURPLVLQJ�ZD\V�WR�DGGUHVV�WKHVH�TXHVWLRQV�LQ�D�
JOREDO�FRQWH[W��6QRZPDVV�SURYLGHV�DQ�RSSRUWXQLW\�IRU�WKH�HQWLUH�+(3�FRPPXQLW\�WR�FRPH�
WRJHWKHU�WR�LGHQWLI\�DQG�GRFXPHQW�D�YLVLRQ�IRU�WKH�IXWXUH�RI�SDUWLFOH�SK\VLFV�LQ�WKH�86�DQG�LWV�
LQWHUQDWLRQDO�SDUWQHUV�
ż 6QRZPDVV�9LUWXDO�7RZQ�+DOO�SUHVHQWDWLRQV�UHFRUGLQJV��KWWSV���LQGLFR�IQDO�JRY�HYHQW�������
ż ,QGLFR�PDVWHU�VLWH�IRU�6QRZPDVV�UHODWHG�PHHWLQJV��KWWSV���LQGLFR�IQDO�JRY�FDWHJRU\������

Ɣ 2UJDQL]DWLRQ��6QRZPDVV����!�&RVPLF�)URQWLHU��&)��!�7RSLFDO�*URXS�&)�� �'DUN�0DWWHU��
&RVPLF�3UREHV
ż *HW�&RQQHFWHG�WR�&)�

Ŷ )LOO�RXW�WKH�LQWHUHVW�IRUP��KWWSV���IRUPV�JOH�L9Q+9R*PJT8L=�-J�
Ŷ -RLQ�WKH�6ODFN�FKDQQHO��&)����KWWSV���VQRZPDVV�����VODFN�FRP�DUFKLYHV�&����4�(�5/
Ŷ -RLQ�WKH�HPDLO�OLVW��&)����612:0$66�&)����'0�&260,&#)1$/�*29

https://indico.fnal.gov/event/23601/
https://indico.fnal.gov/category/1098/
https://snowmass21.org/cosmic/start%23communications
https://forms.gle/iVnHVoGmgqUiZ2Jg7
https://snowmass2021.slack.com/archives/C0129Q0E0RL
mailto:SNOWMASS-CF-03-DM-COSMIC@FNAL.GOV


6QRZPDVV�7LPHOLQH��8SGDWHG�IURP�&)��
Ɣ 72'$<��ILOO�LQ�WKLV�LQWHUHVW�IRUP��KWWSV���IRUPV�JOH�L9Q+9R*PJT8L=�-J��
Ɣ $XJ�����������'HDGOLQH�IRU�OHWWHUV�RI�LQWHUHVW��KWWSV���VQRZPDVV���RUJ�ORL��
Ɣ 1RY����������6QRZPDVV�SODQQLQJ�PHHWLQJ��)HUPLODE�
Ɣ 2FW����������6QRZPDVV�SODQQLQJ�PHHWLQJ��9LUWXDO�
Ɣ -XO\�����������6QRZPDVV�6XPPHU�6WXG\��6HDWWOH�
Ɣ -XO\�����������'HDGOLQH�IRU�FRQWULEXWHG�SDSHUV�

�KWWSV���VQRZPDVV���RUJ�VXEPLVVLRQV��
Ɣ (QG�RI�������)LQDO�6QRZPDVV�UHSRUW

Ɣ /HWWHUV�RI�,QWHUHVW��$XJ�������������WHPSODWHV�
ż 8S�WR���SDJHV�RI�³FRQWHQW´��QRW�LQFOXGLQJ�DXWKRU�OLVW�	�ELEOLRJUDSK\�
ż 6KRXOG�JLYH�EULHI�GHVFULSWLRQV�RI�WKH�SURSRVDO�DQG�FLWH�WKH�UHOHYDQW�SDSHUV
ż ,QSXWV�WR�6QRZPDVV�3ODQQLQJ�0HHWLQJ��1RYHPEHU��������DOORZ�FRQYHQHUV�WR�VHH�ZKDW�

SURSRVDOV�DUH�FRPLQJ�DQG�WR�HQFRXUDJH�WKH�FRPPXQLW\�WR�EHJLQ�VWXG\LQJ�WKHP

https://forms.gle/iVnHVoGmgqUiZ2Jg7
https://snowmass21.org/loi
https://snowmass21.org/submissions/start
https://snowmass21.org/cosmic/start%23submissions


:KDW�LV�WKH�&RVPLF�)URQWLHU"
Ɣ 6QRZPDVV������VWUXFWXUH�PDSV��URXJKO\��WR�WKH�VWUXFWXUH�RI�'2(�+(3�
Ɣ &XUUHQW�'2(�VWDWHPHQW�DERXW�&)��³&RVPLF�)URQWLHU�UHVHDUFKHUV�VHHN�WR�

XQGHUVWDQG�WKH�QDWXUH�RI�WKH�RYHUZKHOPLQJ�PDMRULW\�RI�WKH�FRQWHQWV�RI�WKH�
XQLYHUVH�E\�VHDUFKLQJ�IRU�HYLGHQFH�RI�P\VWHULRXV�GDUN�PDWWHU�DQG�GDUN�
HQHUJ\�´

Ɣ 6QRZPDVV������&RVPLF�)URQWLHU�WRSLFV�FRYHU��GDUN�PDWWHU��GDUN�HQHUJ\��DQG�
FRVPLF�SUREHV�RI�RWKHU�IXQGDPHQWDO�SK\VLFV��H�J��QHXWULQRV��LQIODWLRQ��

Ɣ 7KHUH�LV�D�VHSDUDWH�7KHRU\�)URQWLHU��DQG�ZH�HQFRXUDJH�WKHRULVWV�WR�HQJDJH�
ZLWK�WKHP�DV�ZHOO��

Ɣ 7KHUH�LV�D�VHSDUDWH�,QVWUXPHQWDWLRQ�)URQWLHU��DQG�ZH�HQFRXUDJH�
H[SHULPHQWDOLVWV�WR�HQJDJH�ZLWK�WKHP�DV�ZHOO�

https://science.osti.gov/hep/Research/Cosmic-Frontier
https://snowmass21.org/theory/start
https://snowmass21.org/instrumentation/start


6QRZPDVV�'DUN�0DWWHU�&RQWH[W
Ɣ 6QRZPDVV�������&RVPLF�)URQWLHU�'DUN�0DWWHU

ż &)���:,03�'DUN�0DWWHU�'LUHFW�'HWHFWLRQ��KWWSV���DU[LY�RUJ�DEV�����������
ż &)���,QGLUHFW�'DUN�0DWWHU�'HWHFWLRQ��KWWSV���DU[LY�RUJ�DEV�����������
ż &)���1RQ�:,03�'DUN�0DWWHU��KWWSV���DU[LY�RUJ�DEV�����������
ż &)���'DUN�0DWWHU�&RPSOHPHQWDULW\��KWWSV���DU[LY�RUJ�DEV�����������
ż &RVPLF�)URQWLHU�5HSRUW��KWWSV���DU[LY�RUJ�DEV������������
ż 6QRZPDVV�ZDV�XVHG�DV�LQSXW�IRU�JHQHUDWLQJ�WKH�3��5HSRUW

Ɣ 6QRZPDVV�������&RVPLF�)URQWLHU�'DUN�0DWWHU
ż &)���'DUN�0DWWHU��3DUWLFOH�OLNH
ż &)���'DUN�0DWWHU��:DYH�OLNH
ż &)���'DUN�0DWWHU��&RVPLF�3UREHV
ż >&)���&RVPLF�3UREHV�RI�)XQGDPHQWDO�3K\VLFV@

https://arxiv.org/abs/1310.8327
https://arxiv.org/abs/1310.7040
https://arxiv.org/abs/1310.8642
https://arxiv.org/abs/1305.1605
https://arxiv.org/abs/1401.6085
https://www.usparticlephysics.org/wp-content/uploads/2018/03/FINAL_P5_Report_053014.pdf


6QRZPDVV��������'DUN�0DWWHU�&RQWH[W

KWWSV���DU[LY�RUJ�DEV������������KWWSV���DU[LY�RUJ�DEV����������

https://arxiv.org/abs/1305.1605
https://arxiv.org/abs/1401.6085


�����3��ZLWKRXW�&)����
7KH�ODVW�3��UHSRUW�GLG�QRW�LGHQWLI\�GDUN�PDWWHU�
DV�D�VFLHQFH�GULYHU�IRU�VHYHUDO�ODUJH�&)�
H[SHULPHQWDO�HIIRUWV��/667��'(6,��&0%�6���

'2(�LV�QRZ�UHVLVWLYH�WR�H[SDQGLQJ�WKH�
VFLHQWLILF�VFRSH�RI�WKHVH�H[SHULPHQWV�WR�
VXSSRUW�GDUN�PDWWHU�UHVHDUFK�
HYHQ�WKRXJK
�
GDUN�PDWWHU�LV�D�'2(�PLVVLRQ�SULRULW\�

:H�ZRXOG�OLNH�WR�DYRLG�KDYLQJ�WKLV�KDSSHQ�
DJDLQ���

KWWSV���ZZZ�XVSDUWLFOHSK\VLFV�RUJ�ZS�FRQWHQW�XSORDGV���������),1$/B3�B5HSRUWB�������SGI

https://www.usparticlephysics.org/wp-content/uploads/2018/03/FINAL_P5_Report_053014.pdf


:KDW�LV�&)���'DUN�0DWWHU��&RVPLF�3UREHV"
³7KLV�JURXS�FRYHUV�XQLTXHO\�DVWURSK\VLFDO�SUREHV�RI�GDUN�PDWWHU��LQFOXGLQJ�YLD�LWV�LPSDFW�RQ�
WKH�VWUXFWXUH�DQG�G\QDPLFV�RI�JDOD[LHV��DQG�WKURXJK�LWV�LQWHUDFWLRQV�ZLWK�DVWURSK\VLFDO�
REMHFWV��7KLV�LV�D�EURDG�UDQJH�RI�DVWURSK\VLFDO�FRVPRORJLFDO�SUREHV�´�

Ɣ 'DUN�PDWWHU�SURSHUWLHV�WKDW�FDQ�
RQO\
�EH�SUREHG�E\�JUDYLW\�DUH�WKH�VROH�GRPDLQ�RI�&)���
KRZHYHU��WKH�GDUN�PDWWHU�ODQGVFDSH�LV�FRPSOH[«�

Ɣ ,V�LW�HDVLHU�WR�WKLQN�DERXW�ZKDW�&)��
LV�QRW
"
ż &)��'DUN�0DWWHU��3DUWLFOH�OLNH��FRYHUV�GLUHFW�DQG�LQGLUHFW�GHWHFWLRQ�VHDUFKHV�IRU�

PDVVLYH�SDUWLFOHV��PDVV�䎇���H9��
ż &)��'DUN�0DWWHU��:DYH�OLNH��FRYHUV�ORZ�PDVV�GDUN�PDWWHU�GLUHFW�GHWHFWLRQ�DQG�

GLUHFW�SURGXFWV�
Ɣ ([SDQVLYH�GHILQLWLRQ�RI�&)��E\�H[FOXVLRQ��³,I�WKH�GDUN�PDWWHU�RU�LWV�GLUHFW�SURGXFWV�KLW�

GHWHFWRUV�RQ�DURXQG�(DUWK��LW�LV�&)��&)���2WKHUZLVH��LW�LV�&)��´
Ɣ :KHQ�LQ�GRXEW��VXEPLW�WR�PXOWLSOH�JURXSV�



&)�
'LUHFW�GHWHFWLRQ�H[SHULPHQWV�

LQGLUHFW�GHWHFWLRQ�RI�
DQQLKLODWLRQ�GHFD\�

�JDPPD�UD\V��;�UD\V������

&)�
*UDYLWDWLRQDO�SUREHV�RI�GDUN�PDWWHU��

GDUN�PDWWHU�VHOI�LQWHUDFWLRQV��
PDFURVFRSLF�GDUN�PDWWHU��3%+V������

:KHQ�LQ�GRXEW��VXEPLW�WR�PXOWLSOH�JURXSV�

&)��&)�
&RVPRORJLFDO�FRQVWUDLQWV�RQ�GDUN�
PDWWHU��EDU\RQ�LQWHUDFWLRQV��&0%�

FRQVWUDLQWV�RQ�GDUN�PDWWHU�
GHFD\�DQQLKLODWLRQ��DVWURSK\VLFDO�
LQSXW�LQWR�GLUHFW�LQGLUHFW�GHWHFWLRQ�
�-�IDFWRUV�	�ORFDO�'0�GHQVLW\����



&)�
$[LRQ�GLUHFW�GHWHFWLRQ�

H[SHULPHQWV�
VRODU�D[LRQ�KHOLRVFRSH�

H[SHULPHQWV�����

&)�
8OWUD�OLJKW�D[LRQV��IX]]\�GDUN�

PDWWHU���XOWUD�XOWUD�OLJKW�D[LRQV��GDUN�
HQHUJ\���

:KHQ�LQ�GRXEW��VXEPLW�WR�PXOWLSOH�JURXSV�

&)��&)�
6WHOODU�FRROLQJ��VXSHUQRYD�

VLJQDWXUHV��D[LRQ�VLJQDWXUHV�LQ�
JDPPD�UD\�VSHFWUD��QHXWURQ�

VWDU�FRQVWUDLQWV�����



([DPSOH��([SHULPHQWDO�(IIRUWV
Ɣ /DUJH�H[SHULPHQWDO�HIIRUWV�EHQHILW�IURP�EURDG�VFLHQFH�SURJUDPV�WKDW�DUH�DOLJQHG�ZLWK�

'2(�PLVVLRQ�SULRULWLHV��'DUN�PDWWHU�LV�RQH�VXFK�GULYHU�
Ɣ %HORZ�DUH�H[DPSOHV�RI�H[SHULPHQWDO�HIIRUWV��DW�OHDVW�SDUWLDOO\��WDUJHWLQJ�GDUN�PDWWHU��

7KHVH�DUH�HIIRUWV�

WKDW�ZH�DUH�DZDUH�RI

��RQH�PDMRU�JRDO�LV�WR�H[SDQG�WKLV�OLVW
ż &XUUHQW�JHQHUDWLRQ�

5XELQ�2EVHUYDWRU\�/667��&0%�6���'(6,��'(6��637��$&7
ż 1H[W�JHQHUDWLRQ�

0DXQDNHD�6SHFWURVFRSLF�([SORUHU��06(���0HJD0DSSHU��&0%�+'�����P�
WHOHVFRSHV�*07��707"�����FP�LQWHQVLW\�PDSSLQJ��QHXWULQR�H[SHULPHQWV��«

ż ,QVWUXPHQWDWLRQ�
/RZ�QRLVH�GHWHFWRUV�IRU�RSWLFDO�DQG�&0%�LQVWUXPHQWV��RSWLFDO�ILEHU�SRVLWLRQHUV��
UDGLR�WHOHVFRSHV�"���:KDW�LV�XQLTXH�LQVWUXPHQWDWLRQ�LV�QHHGHG�IRU�GDUN�PDWWHU�
VFLHQFH"

https://arxiv.org/abs/1904.04907
https://arxiv.org/abs/1907.11171
https://arxiv.org/abs/1906.10134


([DPSOH��2EVHUYDWLRQDO�3UREHV
$JDLQ��D�PDMRU�JRDO�RI�WKH�/2,V�LV�WR�LQFUHDVH�WKH�VDPSOH�RI�REVHUYDWLRQDO�SUREHV�

Ɣ 6PDOO�VFDOH�VWUXFWXUH��GZDUI�JDOD[LHV��VWURQJ�OHQVLQJ��VWHOODU�VWUHDPV�
Ɣ $QRPDORXV�VWHOODU�FRROLQJ��D[LRQV��GDUN�SKRWRQV�
Ɣ &0%�SUREHV�RI�OLJKW�GHJUHHV�RI�IUHHGRP
Ɣ 6HOI�LQWHUDFWLQJ�GDUN�PDWWHU��FROOLGLQJ�FOXVWHUV��GZDUI�JDOD[LHV��JDOD[\�URWDWLRQ�FXUYHV�
Ɣ 0LFUROHQVLQJ�RI�SULPRUGLDO�EODFN�KROHV

([DPSOHV�DW�WKH�ERXQGDU\�

Ɣ &0%�GLVWRUWLRQV�IURP�GDUN�PDWWHU�DQQLKLODWLRQ�RU�GHFD\��&)�"�
Ɣ 6RODU�D[LRQV��SK\VLFV�LV�WKH�VDPH�DV�VWHOODU�SRSXODWLRQV���&)�"�
Ɣ /,*2�PHDVXUHPHQWV�RI�EODFN�KROHV��&)�"�



([DPSOH��6LPXODWLRQ�	�&RPSXWDWLRQ
Ɣ +RZ�GR�ZH�GLVHQWDQJOH�GDUN�PDWWHU�SK\VLFV�IURP�EDU\RQ�SK\VLFV"
Ɣ :KDW�VLPXODWLRQ�DQG�PRGHOOLQJ�HIIRUWV�DUH�QHHGHG�WR�PDNH�SURJUHVV�LQ�WKLV�

GLUHFWLRQ"
ż 1�ERG\�VLPXODWLRQV�RI�DOWHUQDWLYH�GDUN�PDWWHU�PRGHOV�KDYH�EHHQ�YHU\�SRZHUIXO�WRROV��EXW�DUH�

RIWHQ�FRPSXWDWLRQDOO\�H[SHQVLYH��&DQ�ZH�GHYHORS�DQDO\WLFDO�PHWKRGV�WKDW�REVHUYHUV�DQG�
WKHRULVWV�FRXOG�XVH"

Ɣ $V�VHQVLWLYLW\�DQG�GDWD�YROXPH�LQFUHDVHV�ZKDW�QHZ�DOJRULWKPV�DUH�UHTXLUHG�WR�
H[WUDFW�GDUN�PDWWHU�VFLHQFH��DOVR�ORRN�DW�WKH�&RPSXWDWLRQ�)URQWLHU�"
ż 0DFKLQH�OHDUQLQJ�DQG�DUWLILFLDO�LQWHOOLJHQFH�DUH�QRZ�D�FRPPRQ�HOHPHQW�LQ�WKH�DQDO\VLV�RI�

FRVPRORJLFDO�GDWD��:KDW�FRPSXWDWLRQDO�WRROLQJ�LV�QHFHVVDU\�IRU�GDUN�PDWWHU"

Ɣ +RZ�GR�ZH�EHWWHU�LQWHJUDWH�REVHUYDWLRQ��DQDO\VLV��VLPXODWLRQ��WKHRU\��DQG�
PRGHOLQJ�LQ�WKH�FRPLQJ�GHFDGH"



([DPSOH��7KHRU\�	�0RGHOOLQJ
Ɣ +RZ�GR�ZH�EHWWHU�FKDUDFWHUL]H�GDUN�PDWWHU�PRGHOV�WKHRULHV�DFFRUGLQJ�WR�

FRVPLF�DVWUR�REVHUYDEOHV"
Ɣ ([LVWLQJ�H[DPSOHV��

1XPEHU�RI�OLJKW�VSHFLHV��1BHII���IUHH�VWUHDPLQJ�OHQJWK��IX]]\�GDUN�PDWWHU��
VHOI�LQWHUDFWLRQ�FURVV�VHFWLRQV���

Ɣ *LYHQ�LQFUHDVLQJ�H[SHULPHQWDO�VHQVLWLYLW\�DQG�QRYHO�GDUN�PDWWHU�WKHRULHV��GR�
ZH�QHHG�WR�LQWURGXFH�QHZ�YDULDEOHV"

Ɣ 0RUH�JHQHUDOO\��KRZ�WR�LQWHUSUHW�FRVPLF�DVWUR�UHVXOWV�LQ�D�ZD\�WKDW�SDUWLFOH�
SK\VLFLVWV�FRXOG�XQGHUVWDQG�DQG�LPSOHPHQW�LQ�WKHLU�RZQ�ZRUN

Ɣ ,W�LV�FULWLFDO�WR�EUHDN�WKH�³ODQJXDJH´�EDUULHUV�DPRQJ�GLIIHUHQW�VXEILHOGV



:H�KRSH�WR�DFKLHYH�WKH�IROORZLQJ�JRDOV
Ɣ ([SORUH�GDUN�PDWWHU�VFLHQFH�FDVHV�IRU�H[SHULPHQWV�FRPLQJ�LQ�WKH�QHDU�WHUP�

�H�J����5XELQ�2EV���'(6,��&0%�6���DQG�ORQJHU�WHUP��H�J���06(��0HJD0DSSHU��
&0%�+'�

Ɣ ,GHQWLI\�DUHDV�RI�PRGHOOLQJ�DQG�VLPXODWLRQ�HIIRUWV
Ɣ 'HILQH�H[DPLQH�EHQFKPDUN�FDVHV�WR�PRWLYDWH�FRVPLF�SUREHV�RI�IXQGDPHQWDO�

GDUN�PDWWHU�SK\VLFV�
Ɣ %UHDN�WKH�³ODQJXDJH´�EDUULHU�EHWZHHQ�GLIIHUHQW�DUHDV�RI�H[SHUWLVH�

�H[SHULPHQWDOLVWV��REVHUYHUV��WKHRULVWV�DQG�VLPXODWRUV��DQG�EHWZHHQ�VXEILHOGV�
RI�GDUN�PDWWHU�UHVHDUFK��ERWK�ZLWKLQ�WKH�&RVPLF�)URQWLHU�DQG�DFURVV�+(3�

Ɣ 'HPRQVWUDWH�WR�WKH�FRPPXQLW\�DQG�IXQGLQJ�DJHQFLHV�WKDW�³FRVPLF�SUREHV´�DUH�
RQH�RI�WKH�PRVW�SURPLVLQJ�ZD\�WR�XQYHLO�WKH�QDWXUH�RI�GDUN�PDWWHU�



*HWWLQJ�,QYROYHG��6WD\LQJ�LQ�7RXFK
Ɣ 3OHDVH�ILOO�RXW�WKH�WKH�IRUP�WR�KHOS�XV�JDXJH�FRPPXQLW\�LQWHUHVWV��

KWWSV���IRUPV�JOH�L9Q+9R*PJT8L=�-J�
Ɣ :H�SODQ�WR�KROG�D�FRPPXQLW\�PHHWLQJ�RQFH�D�PRQWK�WR�SURYLGH�XSGDWHV�
Ɣ :H�VWURQJO\�HQFRXUDJH�SHRSOH�WR�MRLQ�WKH�6QRZPDVV�����6ODFN��,QIRUPDWLRQ�

DERXW�KRZ�RQ�WKH�6QRZPDVV�ZHEVLWH��
ż &KDQQHOV�WR�MRLQ���FI���GDUNBPDWWHUBFRVPLF�DQG��GDUNBPDWWHU��

Ɣ 2U�WR�WKH�FRQYHQHUV�GLUHFWO\��NDGUOLFD#IQDO�JRY��
FKDQGD�SUHVFRG�ZHLQVWHLQ#XQK�HGX��KDL�ER�\X#XFU�HGX

Ɣ 4XHVWLRQV"�'RQ¶W�KHVLWDWH�WR�UHDFK�RXW�

https://forms.gle/iVnHVoGmgqUiZ2Jg7
https://snowmass2021.slack.com/archives/C0129Q0E0RL
https://snowmass2021.slack.com/archives/C0129RQSB8E
mailto:kadrlica@fnal.gov
mailto:chanda.prescod-weinstein@unh.edu
mailto:hai-bo.yu@ucr.edu


5HVRXUFHV�DYDLODEOH
Ɣ 6QRZPDVV�����:LNL��

KWWSV���VQRZPDVV���RUJ�FRVPLF�VWDUW
Ɣ /HWWHU�RI�,QWHQW�7HPSODWH��GXH�$XJ������

KWWSV���VQRZPDVV���RUJ�FRVPLF�VWDUW�VXEPLVVLRQV
Ɣ 6QRZPDVV������&RVPLF�)URQWLHU�ZRUNLQJ�JURXS�VXPPDU\�

KWWSV���DU[LY�RUJ�DEV����������
Ɣ 6QRZPDVV������&RVPLF�)URQWLHU�WRSLF�DQG�FRQWULEXWHG�SDSHUV��

KWWSV���ZZZ�VODF�VWDQIRUG�HGX�HFRQI�&��������GRFV�&RVPLF)URQWLHU�KWPO
Ɣ &)���3DUWLFOH�'DUN�0DWWHU�NLFN�RII�VOLGHV��

KWWSV���LQGLFR�IQDO�JRY�HYHQW�������DWWDFKPHQWV���������������&)��B'DUNB0DWWHUB3DUWLFOH�/LNHB.LFN�RIIB0HHWLQJ�SGI

https://snowmass21.org/cosmic/start
https://snowmass21.org/cosmic/start%23submissions
https://arxiv.org/abs/1401.6085
https://www.slac.stanford.edu/econf/C1307292/docs/CosmicFrontier.html
https://indico.fnal.gov/event/43903/attachments/130436/158935/CF1._Dark_Matter_Particle-Like_Kick-off_Meeting.pdf


.LFNRII�'LVFXVVLRQ�
Ɣ &RPPHQWV"
Ɣ 4XHVWLRQV"
Ɣ &RQFHUQV"


